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Introduction
Costa Rica is part of the hotspots of plant diversity in the Neotropics (Myers et al. 2000) with an estimated 8,249 vascular plant species (Hammel et al. 2004) . Over the last century the number of scientifi cally documented plants for Costa Rica has increased considerably rendering the country one of the best studied in Mesoamerica. In Costa Rica, the Bromeliaceae belong to the families with highest species diversity in epiphytic habitats and thus contribute considerably to overall forest diversity.
Bromeliaceae comprise 3,172 species and 58 genera (Luther 2008) , which are grouped in the 8 subfamilies Brocchinioideae, Lindmanioideae, Tillandsioideae, Hechtioideae, Navioideae, Pitcarnioideae, Puyoideae and Bromelioideae (Givnish et al. 2011) . All bromeliads are restricted to the Neotropics, with the one exception of Pitcairnia feliciana from West Africa.
Based on the extensive revision of herbarium collections from Costa Rica, we present an updated checklist of Bromeliaceae for the country, and provide a brief analysis of systematic diversity, levels of endemism, distribution and life-form spectrum (epiphytic/terrestrial/saxicolous). Recent fl oristic work, in particular the revision of the diversity of Bromeliaceae of Panama (Cáceres González et al. 2011b ) required the reassessment of endemicity of Costa Rican bromeliads. Th is led to considerable changes in the number of endemic bromeliad species recognized for Costa Rica.
Materials and methods
Herbarium collections of Bromeliaceae from 23 herbaria (B, C, CR, DUKE, F, FR, GH, INB, K, LI, MICH, MO, NY, PMA, RM, SCZ, SEL, TEX, US, USJ, UMO, WS and WU; abbreviations after Th iers 2008) were studied. Altogether 4,523 herbarium specimens of Bromeliaceae from Costa Rica were revised.
For identifi cation and extraction of biological information, the following references were used: Smith and Downs (1974 , 1977 , 1979 , , Méndez-Estrada (1995) , Grant (1995a Grant ( , 1995b , Luther and Kress (1996) , Grant and Morales (1996) , Rossi et al. (1997) , Morales (1999 Morales ( , 2000 Morales ( , 2003a Morales ( , 2003b Morales ( , 2003c Morales ( , 2005 Morales ( , 2009 ), Morales and Alfaro (2003) , Luther (2003 ), Cascante Marín et al. (2008 ), and Cáceres González et al. (2011a , 2011b . Further relevant references are given under the relevant species.
All species are listed below with information on their distribution and life form. Species endemic to Costa Rica are marked with an asterisk *. Th e endemic species reported by Morales (2003c) are marked with a "1". Species endemic to Costa Rica and Panama are marked with a "2".
Type specimens are annotated (holo = holotype, iso = isotype, lecto = lectotype, para = paratype). Additionally, a maximum of fi ve revised herbarium collections are listed for each species, except in cases where the number of available collections was less than fi ve.
Th e presented checklist includes indigenous taxa and only one cultivated and naturalized taxon ( Ananas comosus (L.) Merr.). Subspecies, varieties, and forms are not included in the list. Species erroneously reported for Costa Rica are listed separately. Morales (2003c) included Catopsis werckleana Mez in the synonymy of Catopsis nutans (Sw.) Griseb. However, we accept C. werckleana as a separate species which is documented from Costa Rica and thus included in our list.
Species erroneously reported or with name unresolved for Costa Rica
Th e records of Catopsis wawranea , cited by Smith and Downs (1977) , and Luther (1995) are based on the collection Werckle s.n. (B). We determined this collection to be C. wangerinii Mez & Wercklé, therefore C. wawranea had to be excluded from the list.
Werauhia cooperiana J. F. Morales, listed and described by Morales (2003c) , is based on the specimen Morales & Soto 7700 (INB, n.v.) . In this publication this spe- Morales (2005 Morales ( , 2009 ) and Morales and Alfaro (2003) . In total, fi ve species ( Catopsis werckleana , Tillandsia streptophylla, T. rhomboidea, T. guatemalensis, Werauhia anitana ) had to be added and two ( Tillandsia acostae, Guzmania mitis ) were excluded based on our revision of the herbarium material.
Taxonomic diversity
Among the four subfamilies of Bromeliaceae represented in Costa Rica, Tillandsioideae are the most diverse (7 genera/150 spp.; 75.7% of all Costa Rican bromeliad species), followed by Bromelioideae (8/28; 14.1%), Pitcairnioideae s.str. (2/18; 9.1%) and Puyoideae (1/2; 1%) ( Table 1) . A similar dominance of Tillandsioideae is also found in Mexico (Espejo-Serna et al. 2004) , Panama (Cáceres González et al. 2011b) , Colombia (Holst 1994) , Ecuador (Holst 1994) , Peru (Holst 1994) , and Bolivia (Krömer et al. 1999) .
At the generic level, Werauhia is the most diverse group in Costa Rica with 59 species (29.8% of the bromeliad fl ora). Th e genus has its centre of diversity in Costa Rica and Panama. Second in species richness is Tillandsia (40 spp., 20.2%), followed by Guzmania (28 spp., 14.1%), Pitcairnia (17 spp., 8.6%), and Aechmea (17 spp., 8.6%) ( Table 1) .
Life-form
Of the 198 bromeliad species reported for Costa Rica, 124 (62.6%) grow epiphytically (e.g. Catopsis nutans , Tillandsia caput-medusae , Werauhia osaensis ) and 12 (6.1%) as terrestrials (e.g. Aechmea magdalenae , Greigia columbiana ). Alltogether 43 spp. (21.7%) can be found growing epiphytic or terrestrial (e.g. Guzmania plicatifolia , Werauhia kupperiana ), 2 species (1.0%) were found growing both, epiphytic and saxicolous ( Pitcairnia saxicola, and Tillandsia brachycaulos ). Only 3 species (1.5%) were found exclusively growing in soil or on rocks ( Pitcairnia calcicola, P. halophila, and Puya fl occosa ). Th e number of species that can be found as epiphytes, terrestrials and/or saxicoles adds up to 14 (7.1%) (Fig. 1) . Th e high number of epiphytes in the bromeliad fl ora can be explained by the dominance of diff erent types of tropical forests in the natural vegetation of the country (Cáceres González et al. 2011b ).
Endemism
Previously, 44 species were regarded to be endemic to Costa Rica (Morales 2003c) , equalling 22.6% of the total bromeliad fl ora known at that time (195 spp.) . With the new records of bromeliad species recently reported for Panama (Cáceres González et al. 2011b ) and the results presented here, the number of bromeliads endemic to Costa Rica is reduced to 32 species (16.2%). A considerable number of species previously regarded as endemic to Costa Rica is now known to occur also in Panama. In total, 36 species (18.2%) have a shared endemism with Panama (see Appendix and Table 1) . In Costa Rica, the level of endemism in the family Bromeliaceae is distributed among the subfamilies as follows: the Tillandsioideae comprise the majority of endemic species (27 species (84.5%)), followed by Pitcairnioideae with 4 species (12.4%) and Puyoideae with 1 species (3.1%) ( Table 1) .
Many bromeliad species with endemism shared between Panama and Costa Rica have been collected principally in the Cordillera de Talamanca of both countries.
Th e transborder Parque Internacional La Amistad (PILA), including nearly 1,940 km² of Costa Rica and 2,070 km² of Panama was founded in 1988 and declared a World Heritage Site in 1990. It is an important contribution to the conservation of biodiversity in this hotspot. Considering that the diversity of epiphytic bromeliads of Costa Rica and Panama is a good indicator for overall diversity in forests, additional protected areas in this mountainous region with exceptionally high geo-and biodiversity are highly desirable. 
